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1 .O INTRODUCTION 

This Field Samplmg Plan (FSP) supports the Source Removal at Trenches T-3 and T-4, 
Individual Hazardous Substance Sites (IHSSs) 1 10 and 1 1 1 1, at the Rocky Flats Environmental 
Technology Site (RFETS), which are contnbuting to the degradahon of  groundwater ~II  the area 
This FSP meets the requirements of a sampling and analysis plan Thls source removal project 
is descnbed m the Proposed Acuon Memorandum (PAM) for the Source Removal at Trenches 
T-3 and T-4, including detak on project scope, contammation levels, and regulatory concerns 
Information presented in th~s FSP IS mtended to be bnef and promde the information necessary 
to understand the sampling approach for the project 

Based on histoncal aenal photographs and records, Trench T-3, (IHSS 1 IO), IS approximately 
134 feet long, 20 feet wde, and 10 feet deep The trench was used from approxunately October 
1964 through Apnl 1966 Trench T-4, (IHSS 11 1 I ) ,  is approximately 125 feet long, 20 feet 
wide, and 10 feet deep The trench was used from approximately Apnl 1966 through Apnl 
1967 Both trenches were used to dispose of smtary sewage sludge contarmnated wth urafllum 

and plutonium Crushed drums also contaminated wth uramum and plutomum were disposed 
in the trenches There are no reports o f  metallic nuclear matenals deliberately buned in the 
trenches Furthermore, analysis of charactenzation soil samples mdmtes donucl ide  
concentrations are below the action levels currently being developed by the Rocky Flats 
Cleanup Agreement (RFCA) Workmg Group and are, therefore, not a factor in the need for a 
source removal at these trenches Tables summanzing the existing data for the trenches are 
given in Appendix 1 

Groundwater samples were taken from wells up-gradient (24393.25093, and 3091) and down- 
gradient (24193,24993, and 3687) of the trenches The results of these analyses are 
summarized in Table 1 - 1 and indicate an increase in volatile organic compounds (VOCs) in the 
groundwater after passing under the trenches Radionuclide contamination was not detected at 
significant levels in the groundwater samples 

The proposed action entails excavating VOC-contaminated soil and matenal from Trenches T-3 
and T-4 and processing the excavated material to remove the VOCs using thermal desorption 
The project will be a source removal to prevent further degradation of the surrounding soils and 
groundwater The trench boundanes as shown in Figures 1 and 2 will be staked pnor to 
excavation, and the matenal within the trench boundaries will be excavated Sampling and 
analysis will be used to ascertain which soils need to be removed that ma\ extend beyond the 
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2.0 SAMPLING AND DATA QUALITY OBJECTIVES 

The purpose of  this sampling effort is multi-fold and is descnbed below 

. Samples wll be collected to evaluatelvenfy that excavahon cleanup standards stated in 

the PAM are met These samples may also be used to document the condlt~ons 
remaimng in the excavation for a future WETS Site-wde Rxsk Assessment and to 
supply data for evaluating any future impacts on groundwater from the remmrung soils 
in the trenches 

stated 111 the PAM are met These samples may also be used to document the 
concentration of  VOCs in soils returned to the trench after processing 

trenches, and to confirm the determination that these soils can be returned to the 
trenches 

off-site shipment of debns 

Samples will be collected to evaluatdvenfy that post-processmg performance standards 

Samples w11 be collected to venfy existing radiological data from soils wthin the 

. Samples will be collected to support vanous waste classifications and determinations for 

After excavation, samples wll  be collected along the base and sides o f  the excavations and 
analyzed using a screerung technique (descnbed in Appendix 2) for the contaminants of concern 
(all VOCs) to establish the post-action condition o f  the trenches The screening techmque was 
developed such that the action levels required by the PAM are wthm the linear range o f  the 
calibration of  the screerung equipment, a gas chromatograpldmass spectrometer Excavation 
will continue until excavation boundary sample results are below the excavation cleanup 
standards specified in the P A M  or until groundwater or bedrock is encountered, or the limits o f  
the excavation equipment are reached 

Following processing through the TDU treated soils wll be sampled and tested for process 
verification using the screening technique for VOCs to venfy compliance with the performance 
standards stated in the PAM The sampling frequency used for this venficatton is descnbed in 

Section 3 2 and the statistical analysis supporting the sampling frequency is given in Appendix 
3 Since the existing charactenzation data indicates that metals and semivolatile organics are 
not a concern in the trenches no hrther analyses will be done for those constituents 

An extensive amount of sampling data has been collected regarding radiological contamination 
in the trench soils Data collected to date indicate very low levels of radiological contamination 



3 0 SAMPLE COLLECTION AND ANALYSIS 

A number of different sampling events w11 be conducted to support thls project These events 
include excavabon boundary soil samplmg for VOCs, post-process soil samplmg for VOCs, 
radiological venficabon samplmg of the treated soil and samplmg to d e t e m e  if some of the 
debns wthin the trenches requlres treatment The sampling scheme for each type of event is 
descnbed in the followng sections 

3.1 EXCAVATION BOUNDARY SAMPLING 

In order to determine the number of samples required in each trench to evaluate amnment of 
excavation performance standards specified in the PAM, the suggested guidelines from Soil 
Sampling Qualiry Assurance User's Guide published by the U S Environmental Protection 
Agency were used The number of samples required in each trench is 16 The penmeter of the 
grid boundanes w11 be staked pnor to sampling Trench-3 is approximately I34 feet long, 
while Trench4 is approximately 125 feet long The trenches will be divided into approximately 
seven equal-length sections along the bottom axis of each trench As an example, h s  would 
allow for a 1 %foot lengthwse gnd dimension along the axes o f  Trench-3 and an 18-foot 
lengthwse dimension along the axes of Trench4 The gnd dimensions are dependent upon the 
final excavation, and the actual gnd dimensions will be descnbed in the field logbook 
Individual gnds wll represent approximately equal areas However, the two gnd locations 
representing only the sidewalls of the trench (gnds 8 and 9) w11 be made up of smaller areas 
because they lack a trench bottom component The grid layout w11 be onented so that gnd 8 
represents the western portlon of the trench, while gnd 9 represents the eastern portion of the 
trench (see Figure 3-1) 

FIGURE 3-1 T-3 AND T-4 EXCAVATION BOTTOM SAMPLING SCHEME 



TABLE 3-1 EXCAVATION BOUNDARY SAMPLES PER TRENCH 

Analysis Method 

Total VOAs by Appendix 2 
Screening Method (on-stte) 

Rinsates Blanks by Appendix 2 
Screening Method (mwte) 

Total VOAs by SW846 Method 
8240/8260 (off-sde) 

Tnp Blanks by SW846 Method 
824018260 (off-sde) 

Radiological Screen (Q 
Building 881) to support off- 
site shipping requirements 

1 Post Excavation Analysts per Trench 

1 split 4 oz glass with Tenon liner 
ai 4'C for 14 days 

1 glass vial Teflon-lined 
lid, HCI pH<2,4"C for 

40 ml glass vial 6 months 
Note subsbtute a 250 ml 

3 2 PROCESS VERIFICATION SOIUDEBRIS SAMPLING 

Following TDU treatment o f  soils and debns, samples will be collected from each batch o f  
treated soil or soil comrmngled wth debns A batch is defined as the matenal witfun a 
processing run of 6 full  TDU treatment ovens Each oven w11 contam approximately 5 yd3 of 
soil andlor debns Therefore, a batch will be approximately 30 yd3 These samples w11 be 
collected to document attainment of treatment performance goals as stated in the PAM Most of  
the samples collected w l l  be analyzed using the screening technique descnbed in Appendix 2 
Additional QC samples (splits) wll be collected for analysis using more rigorous SW-846 
methods (see Section 3 3) 

Process venfication soil samples are expected to be collected at two frequencies Samples will 
first be collected at a high frequency, to establish baseline conditions o f  the TDU I f  the results 
of baseline sampling indicate that treatment performance standards are being met (e g by 
evaluating mean and vanance values from samples), then the sampling frequency may be 
reduced 



3.2.2 Sampling Frequency After Baseline Conditions are Established 

If baseline samples rndwite that the treatment process is 111 control, samples wll be collected at 
a reduced frequency An evaluabon of the confidence level associated wth the sampling 
frequency is given in Appendut 3 Thts reduced frequency is expected to consist of one 
representatwe grab sample per batch, contrasted to one sample per oven as r e q d  by the 
initial baselmmg evaluabon The number and types of samples expected to be requed are 
descnbed in Table 3-3 A sample wll be collected as a grab from a srngle oven d m g  each 
batch processing run Dunng successive batch processing runs, the ovens berng sampled wll be 
alternated, so that dunng 6 runs, all 6 ovens are sampled at least once The grab sample w1I be 
collected from the center (appromte) of the equpment bucket used to unload the TDU ovens 
The bucket sampled (samphg posihon) w h  the oven will be systemat~c and representatwe, 
in that successive samples w11 be collected from buckets removrng soil fiom a comer, from a 
side, and Erom the center of the ovens All sample locations wthm the ovens w11 be noted in 

the samplmg logbook Detnmental anomalies in process controls, feed stock composition, and 
waste type may reqwe adlt~onal  sampllng to detemune any effects that the anomalies may 
have on VOC concentmuons 111 the treated soil 

TABLE 3-3 PROCESS VERIFICATION SOIL SAMPLING 

Anahsis Method Container, Preservrboo, Hdding Time 

Total VOAs by Appendix 2 Screening 
Method (on-site) 

Rinsates Blanks bv Appendix 2 
Screening Method (on-stu) 

Total VOAs by SW846 Method 

I per batch I field duplicate 4 oz glass with Teflon liner at 4OC for 14 days 

1 240 ml glass vial, Teflon-lined septa lid HCI 
pHQ, 4 T  for 14 days 

4 OL glass wth Teflon liner at 4OC for 14 days I split 
824018260 (off-site) 

Tnp B l a n k  b) SW846 Method 
8240f8260 ( o f f - s i ~ )  samples 4'C for 14 days 

Radiological Screen (@ Building 881) 
io suppon off-site sample shipping 
rcquiremcnls 

l/woler for off-s~te VOC 40 ml glass vial Teflon-lined septa hd HCI pH<2 

I per off site shipment 4 0  ml glass vial 6 months 
Norc substitute a 250 ml wide-mouth plastic jar 
when using a Nomad portable gamma spcc~oscop) 
system 

Toial Expccicd tvumber of samples I 00 regular samples field duplicates 
5 nnsatcs 

q tnp blanks 
5 splrtc 

I 5 rad screens I 



, 
3 4 SAMPLES COLLECTED FOR RADIOLOGICAL ANALYSIS 

1 Samples will be collected for rachological analysis to support the followng tasks 

I 8 Off-site shpments o f  samples 
8 Evaluation of  radiological controls for the on-site analyt~cal laboratory (Buldmg 88 1) 

Determming if radionuclide levels in soils are below the Soil Action Levels currently I 8 

, 
being developed by the RFCA Workmg Group 

3 4 1 Radiological Screening Samples 

A radiological screerung sample wll be taken whenever samples are bemg collected for off-sire 
analysis These samples w11 be analyzed for gross alphabeta in Buildmg 88 1 Results of  these 
samples wll  be used to evaluate shpping requirements In addifion, at the discretion of 
Building 88 1 laboratory management and radiological erigineenng personnel, additional 
radiological screening samples may be collected for internal laboratory momtonng purposes 
An interoffice memorandum prepared by Building 88 1 Radiological Engineenng personnel 
(AEM-025-96) suggests collection of  radiological screerung samples at the followng rate 

8 One radiological screen per day dunng the first week of  TDU processing and laboratory 

One radiological screen per week, thereafter 
analysis 

0 

Radiological Engineenng personnel require that samples be collected randomly and that results 
are reported to Radiological Engineenng, as the individual analysis is completed 

At the discretion o f  the field supervisor, samples analysis using a high punty germmum 
gamma spectroscopy (HPGE) system may substitute for radiological screens This HPGE 

1 analvsis is descnbed in the following subsection 

3 4 2 Radiological Verification of Soils Returned to the Excavation 

A s  soils are being excavated from the trenches they will be screened with a Field Instrument for 
the Detection o f  Low Energy Radiation (FIDLER) The determination of what to screen will be 
based on visual charactenstics indicative of contamination such as staining, metallic debns free 
product and direction given by Radiological Engineenng Any matenal indicating screening 
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Figure 3-2 Stockpile and Samplrng Layout for Radiologxal Verification Samples 

Pbnview and General S-kof T & d  Sol Stockpile 

Representing Approximat* loo cy Approximate Subsample Locatbns I/ 

3 5 DEBRIS SAMPLING 

A sigruficant amount o f  charactenzation data exists for the soils III T-3 and T-4 However, very 

wthn the trenches The possibility exists that some of the debns is not contaminated wth 
VOCs 
observations that much o f  the debns is not contaminated, then per WETS waste management 
policies, efforts will be made to segregate this apparently "clean" debns fiom the debns whch 
is obviously contaminated with VOCs Segregated debns, thought to be "clean" would then be 

standards If the debns exceeds VOC hazardous waste standards, it w11 be treated I f  sampling 
results indicate that VOC hazardous waste standards were not exceeded, then the debns would 
not require processing in the TDU This evaluation process is descnbed in the followng 
subsections 

I little information exlsts regarding volume, type, and chemcal characternabon of the debns 

I 
I As the excavauon proceeds, i f  it appears from field organrc vapor screerung and visual 

I 

I 
I more ngorously sampled to evaluate if it is contaminated wth VOCs above hazardous waste 

, 

3 5 1 Initial VOC Evaluation 

As the debns is removed from the excavation the field supervisor will have the option to 
segregate the debns into two basic waste types One waste type w11 be debns that is obviously 
contaminated with VOCs, or in which a representative sample could not be collected to assure 
the debris is VOC free This debns pile will be processed in the TDU 

I 
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3 5 3 Sampling After Treatmg Debns 

After debns is processed in the TDU, the debns itself wll not be sampled to show a m e n t  o f  
performance goals Rather, ~II accordance wth EPA gmdancx, samples wl l  bc collected fiom 
soil residues comrmngled wth the processed debns These soil "residues" wll be analyzed for 
total VOCs using either the screerung method listed m Appendix 2 or SW-846 Method 
8240/8260 These samples wll be collected fiom comrmgled soil whch is expected to be 
"caked on" to some of  the debns Sample results wl l  be evaluated agamt the VOC action 
levels listed in 6 CCR 1007-3, Section 261 24 (the TCLP standards), to support proper 
disposition of the waste 

3 5 4 Sampling of Debns for Other than VOCs 

A hazardous waste detemnation wll be required for all debns In some instances, thls 

determination may be able to be made wthout the need for the collection o f  additional samples, 
based on the type of debns, and its pnor use before becoming a waste However, in other 
situations, information w11 not be available to make a determination wthout the aid of 
appropnate analytical results Therefore, flexibility w11 be given to the field supervisor in 
making these determinations It is expected that the field supervisor w11 work with the WETS 
Waste Management Organization in determining analysis requirements (other than for VOCs) 
for debns slated for off-site disposal Any additional sampling w1i be fully documented in the 
sample logbook 
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5.0 SAMPLING EQUIPMENT AND PROCEDURES 

This FSP lists the procedures used to conduct the samplmg program, and the procedures list 
the required task specific samplmg equipment If conditions are encountered 111 the field 
which make the use of  a procedure unsafe or inappropnate for the task at hand, the 
procedures specified below may be modified or replaced as long as the mod~cauon or 
replacement procedure is detailed in the field logbook and the justification for its use is 
explicitly stated 

5 1 SAMPLE HANDLING AND PROCEDURES 

Samples collected for laboratory analysis wll follow Environmental Management Department (EMD) 
Operating Procedures Volume I Field Operations 5-21 OOO-OPS-FO 13, Containeruation, Preserving, 
Handling, and Shpping of Soil and Water Samples All water samples will be collected without the 
use of filters Packagmg of samples m paint cans requued by the procedure for medium level 
samples (e g , samples with VOC concentration above 10 ppm) will not be adhered to for thls 
project Other modificatlons to the procedure include 

Section 6 2, page 8 The outside of sample containers wll be wped clean Due to the rapid nature 
of  the collection and submittal of samples, the samples wdl be placed in coolers 
wth blue ice and/or transferred to on-site refngeration as soon as possible 
However, it is recognized that samples collected out of the TDU ovens will be 
warm, and that the cooler temperature wll not be able to be msuntmned at 4" C 
In addition, because the samples may be carned drrectly to the on-site 
laboratory for analysis they may stdl be warm 

Section 6 5, page 14 Samples wll not be placed 111 plastic bags 

When reusable sampling equipment is used the equipment wll be decontaminated in accordance wth 
EMD Operating Procedure 5-2 1000-OPS-FO 03, General Equipment Decontamination, Section 5 3, 
Cleaning Procedures for Stainless Steel or Metal Sampling Equipment 

5 2 DOCUMENTATION 

Samples collected for other than field screening will follow the requirements of 5-21OOO-OPS- 
FO 14, Field Data Management. and 3-21 000-ADM-17 01 Quality Assurance Records 
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Changes or corrections may be required in the data stored in Datacap All changes must be 
accompanied by a data comectiodchange form The form wdl d e a l  the changes to be made and 
document that the changes were completed Corrections to the database wll be reviewed by the Data 
Manager or designee for potentd entry errors 

The followng actions are designed to ensure the final data submtted to WEDS is complete, correct, 
and consistent wth procedure FO 14, Fzeld Datu Management 

a A hard copy of the data organized by location w11 be venfied by the Data Manager or 

All correchons to the hard copy wll be made in red mk 
Using the data entry sheets and sample collection sheets, the mfomaQon will be checked to 

Check that all the parameters requested for each analysis are reported on the hard copy, and 

Check values for all manually collected parameters reported from the database against the field 

The data will be reviewed by project personnel familiar wth the project objectives and data 

Check the corrected copy of  the database to determine that correchons have been implemented 

designee 

assure that data idenafications are correctly listed on the hard copy, and the number of samples 
collected and shpped is correct 

that units reported on the hard copy are correct 

collection forms 

collection activity to disposihon data contamng gross errors 

a 

e 

a 

e 

. 
a 
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TABLE Al-1 (contmned) 
ANALYTES DETECTED IN SUBSURFACE SOILS AT TRENCH T-3 

Background 
Mean plus 2 Number of Number of Percent Concentration or 

Analyte Standard Samples Dctectl0ns(‘) Dctectlons Amvity Range“) 
Deviationst5) 

Semivolatile Organic 
Compounds (mg/kg)(5) 

2-Methylnaphthalene NA 12 2 I6 7 8 OE’-9 3”’ 

2-Methylphenol NA 12 2 16 7 0 45-0 5”‘ 

4-Methylphenol NA 12 2 I6 7 2 9-3 6mD’ 

Bis(2-ethylhexyl)phthalate NA I 1  9 81 8 0 05 1”’-6 3”) 

Di-n-butyl phthalate NA 12 2 I6 7 13-1 7”’ 

Hexachlorobutadiene N A  12 1 8 3  0 17‘“ 

Hexachloroethane I NA I 12 I 2 I I6 7 I 037-1 1 

Naphthalene I NA I 12 I 2 I 16 7 I 0 96-2 

Phenanthrene 

( 1 ) In this column, the J qualifier represents estimated results, the D qualifier repmmts dilution results, the B qualifier for 
organics 
indicates analyte was detected in blank sample and the B qualifier for metals represents estimated result 
For metals and radionuclides only potential chemicals of concern (PCOCs) were reviewed and presented in th~s table 
Radionuclide activities less than or qual to zero are considered to be non-dctections 
Radionuclide and metal mults less than the background mean plus two standard deviations are considered to be non- 
detections 
Background concentrations do not exist and are not applicable for organic compounds 

(2) 
(3) 
(4) 

(5) 
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TABLE Al-I (conhnued) 
ANALYTES DETECTED IN SUBSURFACE SOILS AT TRENCH T-3 

Background 
Mean plus 2 Number of Number of P a c m t  Concentration 

Anal y e  Standard Samples D c ~ c c ~ I o ~ s ( ~ ~  Detecaons or Activity 
Devi atlons Range(” 

PCOC Radionuclides 
above background 
(pc Ilg)(*K)’ 

Amencium-24 1 0 012 12 12 100 0 0007-0 598 

Pluton1urn-239l240 0 018 12 I2 100 0009-3 12 

Strontium-89/90 0 747 12 9 75 0 008‘”-0 748”’ 

Tritium @CIA) 395 21 1 12 12 100 0 536-333”’ 

Uran urn -23 3Q34 2 643 12 12 100 0551-144 

( 1 ) In this column the J qualifier represents estimated results the D qualifier rcpments dilution results the B qualifier for organics 
indicates 
analvte was detected in blank sample, and the B qualifier for metals represents estimated result 
For metals and radionuclides only potential chemicals of concern (PCOCs) were reviewed and presented in this table 
Radionuclide activities less than or equal to zeto arc considend to be non-dctcchons 
Radionuclide and metal results less than the background mean plus two standard deviations are considered to be nondetcctions 
Background concentrations do not exist and are not applicable for organic compounds 

(2) 
(3) 
(4 )  
(5) 



TABLE A1-2 ( C O D ~ D U ~ )  
ANALYTES DETECTED IN SUBSURFACE SOILS AT TRENCH T-4 

Background 
Mean plus 2 

Analyte Standard Numberof Numberof Pacent Concentration or 
Deviations(s) Samples D ~ t e C t l o ~ ~ )  Dctecho~~~ Act~vity Range") 

Semivolatile Organic 
Compounds (mg/kg)(l') 

2 -Methylnaphthalene NA 16 3 18 8 0 05 1% 29') 

B is(2-ethy lhexy lkhthalate NA 16 8 50 0 0 038'0-0 76@) 

Naphthalene NA 16 2 12 5 0 052")-0 15" 
I I 

( 1 ) In this column, the J qualifier represents estimated results, the D qualifief represents dilution results, the B qualifier for 
organics 
indicates analvte was detected in blank sample, and the B qualifier for metals represents esumated m u l t  
For metals and radionuclides, only potential chemicals of concern (Pcocs)  wen reviewed and presented in this table 
Radionuclide activitla less than or q u a l  to zero are considend to be n o n d m o n s  
Radionuclide and m a l  results less than the background mean plus fwo standard dcvlahons arc considered to be non- 
detections 
Background concentrations do not exist and arc not applicable for organic compounds 

(2) 
(3 ) 
(4 )  

(5) 



TABLE A1-2 (conhaued) 
ANALYTES DETECTED IN SUBSURFACE SOILS AT TRENCH T-4 

Background 
Mean plus 2 Number of Number of Percent Concentration or 

Analyte Standard Samples Detectlorn Acbvlty Range(') 
DevlanOnS 

PCOC Radionuclides 
above background 
@cl/gpx" 

Amencium-24 1 0 012 16 16 100 0 002")-5 91 

Piutonlum-239f240 0 018 16 16 100 0 003"'-I6 6 

Strontium-89/90 0 747 10 10 100 0 002(')-0 586") 

Tritium (pCdI) 395 21 1 10 10 100 57 8"'-21 1"' 

Uranium -2331234 2 643 16 16 10000 0449-191 7 

Uranium-235 0 114 16 16 100 0 008"'-1 1 5 

Uranium-238 1485 16 16 100 00 0543-113 1 

( 1 ) In this column the J qualifier represents estimated results, the D qualifier represents dilution results. the B qualifier for organics 
indicates analyte 
w a s  detected in blank sample, and the B qualifier for metals represents estimated result 
For metals and radionuclides only potential chemicals of concern (PCOCs) were reviewed and presented in this table 
Radionuclide activities less than or qual  to zero arc considered to be nondctcaions 
Radionuclide and metal results less than the background mean plus two standard deviations arc considered to be non-daections 
Background concentrations do not exist and arc not applicable for organic compounds 

(2) 
(3) 
(-1) 
(5) 
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Blanks- 
A method blank of methanol matnx (1 00 UL methanol) shall be analyzed druly, or every 20 samples, 
which ever is more fiequent, dunng sample analysis The blank shall be analyzed after the mt~al or 
dady calibration, and pnor to sample analysis Blank subtracaon is not pemssible All analytes 
present in the blank wll be reported A water mamx blank wll be analyzed for the m t e  sample 

Surrogates and Internal Standards: 
Surrogates and internal standards shall be used in all analyses Surrogate recoveries wll be compared 
to CLP or S W-846 requirements Internal standard areas shall be wthm -50% to +I 00% of the mid 
level standard of the day 

Matnx SpikesLaboratory Control Samples 
Matnx spikedlaboratory control samples are not required for screen samples 

Tentatively Identified Compounds (TICS). 
TlCs are not required for screen samples Electronic data shall be mantained so that TICs may be 
retneved at a later date 

Retention Times. 
Retention times shall be monitored for shifis Corrective action is required for shfts greater than 30 
seconds from the daily calibration or mid-level initial calibration performed the day of sample 
analysis 

Dilutions 
Dilutions should not be required for screen samples I f  the sample exceeds the linear range, the 
Project Manager will be notified immediately, and a result of greater than the upper linear range w11 
be reported for the sample If dilutlons are requested by the Project Manager, send ddutlons shall be 
performed 

Forms 
CLP or equivalent forms are requested Faxed Form I of the blank and samples are required Full 
CLP data packages are not required 

Target Compounds for T-3/T-4 Remediabon Project- 
The following list of VOCs, are the essential target compounds used to evaluate the attainment of both 
excavation performance and processing performance 



Appendu 3 

Ophmlzmg the Number of VOC Samples Collected from Basehe Processing 

Given adequate process control, the number of  samples req\llred to be collected through the thermal 
desorption remdabon process is a h c t i o n  of  the performance o f  the TDU. The lower the mean 
value of remamng VOC concentraaons w h  the soils (as establshed by the htd basehung 
processmg runs), the fewer samples reqwed after the baselme has been e s t a b W  Conversely, the 
higher the mean value o f  remammg VOC concentrahons dunng baseltmnp, the more samples r e q d  
after b a s e l u g  An example of  the type curve used for establishmg the number of  samples is given rn 
Figure A3-1 As the figure mdicates, if the mean VOC c o n c a m o n  of concern (e g , PCE) is 3 
m a g ,  than 3 samples wll be r e q d  per batch for a 95% confidence I f  the mean concentraaon is 2 
mgkg, then one sample will be r e q d  per batch Assurmng, that baselme sampllng w11 establish a 
mean concentraQon of 2 mgikg or less, one sample would be collected per batch after baselme 
condihons have been established 

Figure A3-1 Type Curve for the Number of After-Process Venficabon 
VOC Samples Required After Basehne Condihons Have Been Established 

4 3 5  3 2 5  2 1 5  1 0 5  

concontration of VOCs @pm) ASTME122 XLS 

Figure A3- 1 was denved by using equations from ASTM (1 979') A standard dewation of 67% of the 
mean VOC concentration was assumed (consistent wth a normal distnbution o f  data), whle the 
maximum error allowable was set to insure that the average concentrations o f  limiting VOCs would 
not exceed regulatory thresholds (in the T-3R-4 case, 6 mgkg for limiting VOCs) Calculations were 
performed at several potential concentrations, and at several confidence levels. as seen by the data 
points on the type-curves A confidence of 95% or better will be achieved by using these curves to 
select the number of samples from a "batch" of soil 

References for statistical analysis 

' ASTM E 122 - 72, 1979 "Standard Recommended Practice for Choice of  Sample Size to Estimate 
the Average Quality of  a Lot or Process" 



I Nowthstanding the statistical confidences denved above, the subjective uncertmty associated wth 
potenbal "hotspots" m the trench (mssed rn pnor samplmg) are compellmg enough to warrant lunited 
sampling o f  soils AFTER excavation and BEFORE retmung the treated soils to thelr respectwe 
trenches 

Soils w11 be momtored for donuclides wth a FIDLER dunng the excavaon and penodically 
d u n g  the treatment per Radiological Operating Instruction (ROI) - 6 6, operation of the Bicron 
FIDLER The volumes o f  matenal so screened w11 be based on a graded approach Matenal wth the 
greatest chance of being dologically contammated (e g , soil cormrugled wth debns, or having 
visual charactenstics such as stauung) wll be screened more ngorously than soils that do not appear to 
be contaminated 

I So that additional radiological controls can be evaluated and put in place, soil that exhlbits readmgs 
greater than three tunes ambient background wll be segregated from the other matenal Three hmes 
ambient background correlates to approxlmately 6600 counts on the FIDLER detector "his FIDLER 
screening value was obtamed by malung very conservative assumptions regarding the isotopes present 
in the soil and their associated rat~os 

I 

I The assumptions are given below 

l 
a 13sU is 0 7% o f  the total u r a ~ ~ l u m  isotope present 

'''Am ingrowth is 18% o f  the total value of  239Pu This is based on a thirty year age of 
plutonlum 
FIDLER correction factor is 12 pCi/g, per 100 corrected counts The three times background 
would then convert to approximately 800 pCi/g total activity 
Since the most limiting put-back values are for 23sU and 241Am, all indicated activity on the 
FIDLER is assigned to plutonium and then to uranium and the values for 241Am are calculated 
Thls process assumes the worst case scenano and calculates the hghest possible values for these 
two limiting isotopes 

a 

Soils having FIDLER readings less than three times background wll be sampled for isotopic 
charactenzation at the rate of approximately 1 composite sample per 100 yd3, after the soils are 
treated Any segregated matenal (soils having radionuclide content greater than three time 
background) may require additional, more detailed (on a volume basis), isotopic charactenzation, than 
soils having screening values < 3 time background This determination wll be made by Radiological 
Engineenng, and will be documented in the field logbook 

The isotopic charactenzation will be performed using a high punty germanium gamma spectroscopy 
system per Radiological Engineenng Procedure 14 0 1 Operation of the Nomad Portable Gamma 
Spectroscopy System This system will provide quantitative analysis o f  the radioisotopes, and will 
provide confirmation that Soil Action Levels being developed by the RFCA Worlung Group have not 
been exceeded 


